Solubilization of active green fluorescent protein from insoluble particles by guanidine and arginine.
Expression of green fluorescent protein (GFP) in Escherichia coli (E. coli) resulted in only small amount of soluble and fluorescent GFP protein and hence most of the protein in insoluble particles. The expressed GFP in insoluble particles, however, was fluorescent, indicating that it is at least in part folded with an intact chromophore. The GFP in insoluble particles could not be solubilized by an aqueous (denaturant-free) buffer. Solubilization of active GFP from insoluble particles was then attempted with guanidine hydrochloride (GdnHCl), a strong protein-denaturant, or L-arginine, an aggregation suppressor. Solubilization from insoluble particles by 6M GdnHCl led to complete denaturation of the GFP existing in insoluble particles, while GdnHCl solution at lower concentration could solubilize fluorescent GFP. Solubilization of fluorescently active GFP from insoluble particles was also achieved by L-arginine. It is noteworthy that L-arginine was stronger in solubilizing insoluble GFP than GdnHCl below 2M. These results demonstrate that some proteins expressed in E. coli may form insoluble particles containing native conformation and L-arginine may be used to recover the proteins in the native form from such insoluble particles.